In UV-irradiated Saccharomyces cerevisiae, overexpression of Swi2/Snf2 family member Rad26 increases transcription-coupled repair and repair of the non-transcribed strand.
Nucleotide excision repair (NER) in eukaryotes is a pathway conserved from yeast to humans that removes many bulky chemical adducts and UV-induced photoproducts from DNA in a relatively error-free manner. In addition to the recognition and excision of DNA damage throughout the genome (GGR), there exists a mechanism, transcription-coupled nucleotide excision repair (TCR), for recognizing some types of DNA damage in the transcribed strand of genes in Escherichia coli, yeast and mammalian cells. An obstacle in the repair of the transcribed strand of active genes is the RNA polymerase complex stalled at sites of DNA damage. The stalled RNA polymerase complex may then mediate recruitment of repair proteins to damage in the transcribed strand. Proteins enabling TCR are the Cockayne syndrome B (CSB) protein in humans and its yeast homologue Rad26. Both CSB and Rad26 belong to the Swi2/Snf2 family of DNA-dependent ATPases, which change DNA accessibility to proteins by altering chromatin structure. To address how Rad26 functions in yeast repair, we used the genetic approach of overexpressing Rad26 and examined phenotypic changes, i.e. changes in NER. We found that repair of both the transcribed and the non-transcribed strands is increased. In addition, overexpression of Rad26 partially bypasses the requirement for Rad7 in GGR, specifically in the repair of non-transcribed sequences. As TCR takes place in very localized regions of DNA (i.e. within genes) in wild-type cells, we propose that overexpression of recombinant Rad26 increases accessibility of the damaged DNA in chromatin for interaction with repair proteins.